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SECTION 1 
‘GENERAL DESCRIPTION 


The SPERRY UNIVAC V77-600 and V76 Me gamap Manual describes the 
memory and its interface with SPERRY UNIVAC V77-600 and V76 
computers. 


The manual is divided into six sections providing the following 
coverage: 


fs) Introduction to the me gamap , related publications, 
specifications, and glossary 

fe) Installation and interconnection data 

rs) Operation 


fe) Theory of Operation 
fo) Maintenance 
fe) Mnemonics List 


Documents such as logic diagrams, schematics, and parts lists 
are supplied in a system documentation package. This manual is 
assembled when the equipment is shipped, and reflects the 
configuration of the specific system. 


The following list contains the part numbers of other manuals 
pertinent to the V77-600 and V76 computers (the x at the end of 
each document number is the revision number and can be any 
digit 0 through 9): 


V70 Series Architecture Reference Manual 98A 9906 00x 
Processor Manual ° 98A 9906 02x 
Option Board Manual 98A 9906 0Sx 
V76 System Reference Manual 98A 9906 23x 
64K Semiconductor Memory (660 ns) 98A 9906 26x 
Cache Manual 98A 9906 28x 
V77-600 System Reference Manual 98A 9906 40x 
MAINTAIN III Manual 98A 9952 07x 


The megamap performs address relocation and memory protection 

for up to 1024K words (K = 1,024) of physical memory by trans- 
lating the 16-bit memory address and a 4-bit kev into a 20-bit 
physical address, Mapping operations can be performed independently 
in up to sixteen 32K logical (virtual) memory areas. A 64K-moade 
of operation is available to provide eight 64K logical-memory 
areas, Map numbers 0 through 15 are used to identify the logical 
memory area, with map 0 being reserved for the VORTEX II operating 
System. The logical memory addresses are mapped into physical 
memory pages consisting of 512 words each. Page assignments for 
each logical memory are under control of the VORTEX II page- 
allocation routine. 


NOTE 


Although the VORTEX II operating system is referred 
to in this manual, the megamap consists of general- 
purpose hardware that allows operation in other 
software environments. 


Figure l-l is a block diagram showing the address translation 
that is performed by the megamap. Either the processor or 
priority memory access (PMA) option generates a 16-bit Logical 
address plus a 4-bit key. The most-significant seven bits of 
the address are combined with the key bits to address a location 
in the megamap's random-access-memory (RAM) array. The RAM 
array produces a 13-bit output consisting of two fields: 


as An ll-bit field that is concatenated with the least- 
Significant 9-bit field of the Logical address to 
form the 20-bit physical address. | 


b. A 2-bit field used for access control. 


The most-significant four bits of the physical address are 

decoded to select one of the sixteen 64K memory banks. The other 

16 bits of the physical address are used to address a location 

in the selected memory bank. The 2-bit access control field is used 
to provide full access, read only access, read operand only 

access, Or ma access to the memory page. 


Specifications for the megamap are listed in table l-l. A 
glossary of terms used in this manual is provided in table 1-2. 
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Figure l-l. Megamap Address Formation 
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Table 1-1. Megamap Specifications 


Parameter Specification 
Physical memory size Up to 1024K words. 
Logical memory size Two modes are available: 


a. up to 32K words 
b. up to 64K words 


Page size §12 words. 

Number of logical memory Up to 16 with 32K or 8 with 

areas 64K words. A combination of 
32K and 64K words sizes is 
possible. 

Memory access times With the megamap active, 


memory access is delayed 120 
manoseconds. With the megamap 
inactive, memory access is de- 
layed by 73 nanoseconds. These 
are worst-case delays for 
standard operating modes. 


System configuration Provides mapping of addresses 
for processor, DMA, and PMA 
on memory port 8. Supports 
cache configurations. 


Loading The megamap RAI! array is 
loaded and read via DMA 
operations. The loading word 
rate is 715 kHz; the reading 
word rate is 358 kiiz. 


Operating modes (Iger mode, executive mode, 
and inactive mode. 


Priority assignments The megamap's memory- 
protection feature is assigned 
the highest system priority. 
Priority assignment for DMA 
operation is made independently. 


I/9 Bus loading 0.36 milliamperes or 1/6 
standard de Load. 


Logic levels (internal) High = +2.4 to *5.0V de 
Low = 0 to *0.4V de 
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Table lel. 


Parameter 


Logic levels (1/0 bus) 


Dimensions 


Installation 


Input power 


Operational environment 


Table 1-2. Glossary 


Term 


Logical address 


Logical memory 


Map numbers 


“Mapping 


Megamap Specifications (Continued) 


Specification 


High = +#2.8 to +3.6V de 
Low # 0 to *0.5V de 


Contained on a 15.6 by 19 
inch printed-circuit board. 


Plugs into a V70 series 


Mainframe chassis using 


one module slot. 
+5V de at 9 amperes. 


0 to 50 degrees C, 0 to 90 
percent relative humidity 
without condensation. 


Definition 


An address in a logical 
memory area. 


A set of memorv locations 
used by the programmer. 
Logical memory may or mav 
not have contiguous physical 
memory locations. 


Numbers 0 through 15 assigned 
to the maps used by the op- 
erating system and the various 
users. The numbers are deter- 
mined bv four kev bits 
originating from either the 
BIC, PMA, or map key register. 


The process of translating a 
logical memory address to a 
physical memorv address. 


Table 1*2. Glossary (continued) 


Term 


Page 


Physical address 


Physical memory 


Privileged instruction 
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Definition 


A $12-word block of physical 
memory. 


An address in physical memory. 


Random-access memory defined 
by hardware. ‘ 


Any instruction that causes 

a memory protection violation 
when used in the user mode 

(i.e., halt and I/O instructions). 
Tne halt -nstruction is per- 
mitted only in the inactive mode. 


SECTION 2 
INSTALLATION 


2ol INSPECTION 


The megamap has been packed and inspected to ensure its arrival 
in good working order. To prevent damage, take care during un- 
packing and handling. Check the shipping list to ensure that 
all equipment has been received. Immediately after unpacking, 
inspect the equipment for shipping damage. Ascertain that wires 
and cables are neither loose nor broken, and that hardware is 
secure. If damage exists: 


ae Notify the transportation company. 
b. Notify Sperry Univac. 


Co Save all packing material. 


202 PHYSICAL DESCRIPTION 


The megamap circuits are on a 15.6 by 19 inch printed-circuit 
(PC) board (p/n 44P0785). Figure 2-1 shows dimensions and 
connectors of the megamap board. 


205 DISCRETIONARY WIRING 


Connections of the various jumper terminals on the megamap 

PC board are listed in the megamap option drawing (01A1938). These 
connections are normally installed at the factory, but are 
referenced here in case the user wishes to have his megamap 

system expanded or changed in the field. The jumper-terminal 
designations referred to in the option drawing appear on the megamap 
board adjacent to the particular terminal and in the logic diagram. 


2-4 INTERCONNECTION 
The megamap board plugs into a single module slot of the V70 
series mainframe chassis. Functions of the memory map board 
connectors are listed as follows: 

Pil, mainframe memory 


J2, cache connection 


J3, option-board auxiliary 1/0 bus 
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Figure 2-1. Megamap Board 


15.6 1N 
(39.62 cM) 


J4, processor 

JS, 1/0 bus” 

J6, option board and processor 

J7, power 

J8 through J1i2, 64K bank selections 


Power supplied to the megamap board via corinector J7 is 
normally provided by a *5-volt power supply (p/n 01P1280). 

[t may also be supplied by excess *5-volt power from a memory 
expansion supply. 


Figure 2-2 shows the megamap board interconnection in a V70 
series mainframe. Pin assignments for the connectors on the 
megamap board are provided in the logic diagram (p/n 9100369) 
in the system documentation package. 
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Figure 2-2. Megamap Interconnection 


2.5 CONFIGURATION 


The normal megamap configuration is supported by VORTEX II 
and has the following characteristics: 


a. The processor key bits are provided by the key register 
(section 4.3) on the megamap board. 


b. The active megamap is placed in the executive mode 
(section 3.2) on any interrupt. 


Cs The megamap enters the user mode (section 3.2) 
by the EXC2 0246 instruction followed by a jump 
instruction (section 3.1). 


d. Privileged instructions are assigned to map 0. 


SECTION 3 
OPERATION 


The megamap contains no operating controls or indicators. 
Operation of the megamap is normally controlled by the VORTEX II 
operating system. However, by writing his own control program, 
the user can operate the megamap without using VORTEX II. 

For maintaining and testing the megamap, a MAINTAIN III memory 

my iy program is available in the MAINTAIN III Reference 
anual. : 


3.1 I/0 INSTRUCTIONS 


Megamap I/0 instructions can only be executed from map 0 
(operating system) or an inactive memory map. Table 3-1 lists 

the I/O instructions with the mnemonics and octal codes for device 
address 46. aAn alternate device address is 56, 


Table 3-1. 1/0 Instructions 
Mnemonic Octal Code Function 
External Control 


EXC2 046 104046 Executive Mode to Inactive Mode. 
Places the megamap in the 
inactive mode upon fetching 
the contents at the effective 
address of the jump instruction 
that follows. 


EXC2 0146 104146 Inactive Mode to Executive Mode. 
Places the megamap in the 
executive mode upon fetching the 
contents at the effective address 
of the jump instruction that follows. 


EXC2 0246 104246 Executive Mode to User Mode. Places 
the megamap in the user mode 
upon fetching the contents at the 
effective address of the jump 
instruction that follows. 


EXC2 0346 104346 Start DMA Transfer. Starts a 
megamap DMA transfer. 


EXC2 0446 104446 Reset DMA Transfer. Resets the 
megamap's DMA-transfer logic. 


oat 


Table 3-1. I/0 Instructions (continued) 


Mnemonic Qctal Code Function 

EXC2 0546 104546 Clear Executive-Mode Mask. Removes 
the executive-mode mask. 

EXC2 0646 10 4646 Enable Memory Protection. Enables 

- the memory protection function of 
the megamap. 

EXC2 0746 104746 Disable Memory Protection. Disables 
the memory protection function of 
the megamap. 

Sense 

SEN 046 191046 Sense DMA Activity. Senses if 
the megamap is performing a 
DMA operation. 

SEN 0146 101146 Sense Abnormal DMA Termination. 
Senses for the error termination 
of a DMA loading or read-back 
operation. 

Transfer* 

IME 046 10 20 46 Transfers data from megamap 

ie to main memory. 

INA 046 102146 Transfers data from the megamap 
to the A register. 

INB 046 102246 Transfers data fram:the megamap 
to the B register. 

CIA 046 102546 Transfers data from the megamap 

‘to the cleared A register. 

CIB 046 102646 Transfers data from the megamap 
to the cleared B register. 

OME 046 103046 Transfers data from main memory 
to the megamap. 

OAR 046 103146 Transfers data from the A register 
to the megamap. 

OBR 046 103246 Transfers data from the B register 


to the megamap. 


*These transfer instructions are for control registers in the 


megamap. tligh-speed UMA operations are used for loading 
and reading the megamap RAM array. 
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302 OPERATING MODES 


The megamap has three modes of operation: inactive, executive, 
and user. 


3-2-1 Inactive Mode 


When the megamap is in the inactive mode, the first 32K of 
physical memory is available unmapped and all instructions are 
permitted. This mode is entered by either a system reset 
condition or a branch sequence from the executive mode con- 
sisting of the EXC2 046 instruction followed by a jump instruction. 


3.2.2 Executive Mode 


This mode is entered from the user mode by an interrupt or from 
the inactive mode by a branch to an active-map condition. The 
branch sequence is an EXC instruction followed by any jump 
instruction. In this mode, all instructions except HLT are 
permitted. From the executive mode, the megamap can be switched 
to the inactive mode by using a branch sequence. 


The executive mode has four states that define operations occurring 
between map 0 and the user maps. Setting up of the executive 

mode states is accomplished with [/0 instructions under control 

o£ the VORTEX II operating system. As Shown in table 3-2, in- 
struction-fetch operations are always from map 0, while operand- 
fetch and operand-store operations can be from any map depend- 

ing on the executive-mode state. The following are exceptions: 


a. To ensure that all instruction fetches are from map 
0, indirect addressing must not exceed the first level 
in states 2 or 3 of the executive mode. This is because 
after the first level of indirect addressing, instruc- 
tion fetches in some cases (i.e., SRE and IJMP instruce- 
tions) are treated as operand fetches by the memory 
map . 


D. In all executive-mode states, the execution of a jump- 
and-mark instruction causes the program-counter con- 
tents to be stored in map 0. 


Ce In all executive-mode states, the execution of a LDAI, 
LDBI, or LDXI instruction causes the effective register 
to be loaded with the o;-rand fetched from map 0. 


dG. Any interrupt causes the megamap to enter the masked 
executive mode. This masked condition causes the execu- 
tive mode to operate as if it were in state 0 even 
though the executive-state register may contain another 
value. In this condition, megamap status is read 
into map 0 during the interrupt service routine. By 
executing the EXC2 0546 instruction, the mask is re- 
moved and the executive mode returns to the state 
determined by the value in the executive-state register. 


Table 3-2. Executive-Mode States 


Instruction Ope ind Operand 
State Fetch Fetch Store 
0 Map 0 Map 0 Map 0 
1 Map 0 Map 0 Map n 
2 Map 0 . | Map n Map 0 
3 Map 0 Map n Map n 


Note: 

1. .Map 0 refers to the operating system. 

2. Map n refers to the user map specified by the map key bits. 
3. States 1 through 3 cause an additional 246 nanoseconds 

delay in memory accessing. 

3.2.3 User Mode 

In this mode, all operands and instructions are mapped according 
to the map key bits and the contents of the RAM array. If an 
interrupt occurs, the memory man is switched to the executive mode. 
Entry to the user mode is by a jump following an FXC2 instruction. 
3.3 MAPPING 

The mapping function is performed for either a DMA, PMA, or 
processor operation. In DMA operations, the mapped address 


utilizes the 4-bit key from the BIC plus the 16-bit Logical 
address from the processor DMA memory control. In PMA operations, 


the mapped address utilizes the 4-bit key from the block-transfer 
controller (BTC) plus the 16-bit logical address from the PMA 
option. In processor operations, the mapped address is normally 
derived from the megamap's key register and the 16-bit logical 
address from the processor. 


3.4 OPERATING SEQUENCES 


This section describes the sequences,of the various megamap 
operations. Figures 3-1 and 3-2 show the data-word formats used 
with output- and input«data transfers, respectively. The cache 
control functions (figure 3-la) are described in detail in the 
V70 Cache Manual (98A9906-28x). Figure 3-3 shows the data-word 
format for the megamap loading and read-back operations. 


304.1 Megamap Loading and Read-Back 


The following sequences occur in megamap loading and read- 
back eperations via DMA (using map 0); 


ae The processor issues the EXC2 0446 instruction to reset 
the DMA-control logic in the megamap. 


b. . Using output-data transfer instructions, (OME, OAR, 
or OBR), the processor transfers three data words 
to the megamap. The first word contains the direc- 
tion of DMA transfer and the initial 10-bit map 
address (figure 3-1b). The second word contains the. 
initial 16-bit memory address of the DMA transfer 
(figure 3-l1c). The third word contains the number 
of words in the DMA transfer (figure 3-1d). 


Ge The processor issues the EXC2 0346 instruction to start 
DMA transfer operation. Data is transferred using the 
data word format of figure 3-3. 


d. The standard method for verifying the completion of 
DMA transfers consists of using the two SEN instructions. 
The processor issues SEN 046 to sense if the megamap 
is still performing the DMA transfer. If it is not 
performing the DMA transfer, SEN 0146 is issued to 
sense if the DMA-transfer termination is due to an 
error. 


e. An optional method for verifying the completion of DMA 
transfers consists of using the DMA-completion inter- 
rupt. A counter in the megamap counts the number 
of DMA transfers and indicates when all transfers are 
complete. An interrupt is sent to the processor 
when either all transfers are completed or an error occurs 
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NOTE: 


3.4.2 


during one of the transfers, When the interrupt is 
acknowledged, the processor is directed to memory address 
016. This option is configured by jumpers. 


If the NMA-completion interrupt is not used, the 
EXC2 446 instruction should be executed following 
the sensing of the NMA-transfer completion. 


Programmed 1/0 Read-Back 


This operation provides a read-back function of the megamap's 
internal-status signals (figure 3-24), instruction address register 
(figure 3-2b), and the unassigned address register (figure 3-2«c). 
The sequences of operations are listed below: 


ae 


3.4.3 


Using an output-data transfer instruction, the processor 
transfers a control word (figure 3-lc) to the memory map. 
The type of data to be read back is specified by bits 

10 and 11 of this control word. 


Using an input-data transfer instruction (IME, INA, 
INB, CIA, or CIB), the processor reads back the data 
specified by the control word. 


Executive Mode to Inactive Mode 


The following sequences occur when the megamap is switched from 
the executive mode to the inactive meade: 


ae 


be 


The processor issues the EXC2 046 instruction to enable 
switching to the inactive mode. 


The processor executes a jump instruction. I£ the 
jump condition is not met, the megamav remains in 
the executive mode and enabled for mode switching. 


If the jump condition is met, the megamap switches 

to the inactive mode when the contents of the eftective 
jump address are fetcned. The effective jump address is 
not mapped. 
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CACHE CONTROL FUNCTION (SEE CACHE MANUAL FOR CLONTROL DEFINITION) 
a. Cache Canrrol Function 


eM$ 
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b. WritesKey Control unerion 
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Figure 3-1, Data Word Formats for Output-Data Transfers (For 
Map Setup and Control) 
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Figure 3-3. Data-Word Format For Megamap Loading and 
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Read-Back Operations 


Inactive Mode to Executive Mode 


The following sequences occur when the megamap is eutecned 
from the inactive mode to the executive mode: 


Ze 


D. 


The processor issues the EXC2 0146 instruction to 
enable switching to the executive mode. 


The processor executes a jump instruction. If the 
jump condition is not met, the megamap remains in 
the inactive mode and armed for mode switching. 


If the jump condition is met, the megamap switches 
to the executive mode when the contents of the effec- 
tive jump address are fetched. The effective address 
is mapped using map 0. 
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3.4.5 Executive Mode to User Mode 


The following sequences occur when the megamap is switched 
from the executive mode to the user mode. 


a. The processor issues the EXC2 0246 instruction 
; to enable switching to the user mode. 


b. The processor executes a jump instruction. If the 
jump condition is not met, the megamap remains in 
the executive mode and armed for mode switching. 


Co If the jump condition is met, the megamap switches 
to the user mode when the contents of the effective 
jump address are fetched. The effective address is 
Mapped using the user map. 

3.4.6 User Mode to Executive ‘tode 


Switching the megamap from the user mode to the executive mode, 
can be initiated by interrupts resulting from the following: 


ae an error during a mapping operation 

b. an I/O system interrupt 
The sequences of this operation are shown in the flow chart of 
figure 3-4, 
3.5 ACCESS-CONTROL MODES 
Four access-control modes for mapping operations are provided by 
access-control bits 9 and 10 of the RAM-array data word (figure 


3-3). The four modes with corresponding binary values of bits 
9 and 10 are Listed in table 3-3. 
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Figure 3-4. User Mode to Execute Mode Flow Chart 
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Table 3-3. Access°Control Modes 


Bits 

10 9 Mode Function 

Q Q Unassigned The logical address is unassigned 
(non-resident address) 

0 i Full access All types of access are permitted 
in this page. 

1 OQ Read operand only Only operand fetches are permitted. 
Instruction fetches from this page 
will not be executed. This restric- 
tion includes execution instructions 
(XEC, XOF, etc.). 

1 1 Read only Only instruction or operand fetches 


are permitted in this page (no operand- 
stored operations permitted). The 
instruction fetches include single- 
and double-word instructions. 


3.6 MEMORY PROTECTION 


The memory protection function monitors the address of the instruc- 
tion being processed on the basis of the access-control mode. When 
the megamap is active and its memory protection function is 
enabled, the instruction address register (in the megamap) is 
updated with each decoded instruction. When an error condition 

is detected, the memory protection function is disabled, and 
updating of the instruction-address register is inhibited until 

the EXC2 0646 instruction (enable memory protection) is executed. 
The detection of an error interrupts the program in process and 
directs it to one of seven preassigned memory addresses. These 
interrupt addresses are listed in table 3-4, Halt, I/0, and 

jump errors are detected earlier in the mapping operation ta 
prevent them from being detected at the same time as the other 
errors. 


Table 3-4. Interrupt Addresses 


Octal 
Address Error 

20 Halt. The execution of a halt instruc; 
tion is attempted. 

22 I/O. The execution of an I/O instruction 
is attempted from a map number other than 

24 Write. An attempt is made to write into 
tead-only or read-operand-only locations. 

26 Jump. An attempt is made to jump into a 
read-operand-only location. 

30 Unassigned. A read, write, or jump opera- 
tion is attempted using an unassigned logi- 
cal address. 

32 Instruction fetch. An attempt is made to 
fetch an instruction from a read-operand- 
only location. 

34 Data transfer. A write or unassigned error 


is detected during a DMA or PMA data transfer. 


3.6.1 Halt Errors 


When a halt error is detected, the execution of the halt instruc- 
tion is allowed to be completed. However, due to the detection 
of the halt error, the megamap holds the memory-protection 
interrupt flag true (OINT-) so that the processor re-enters the 
run mode immediately after halting. The processor then goes to 
an interrupt-wait state until the program being processed is 
directed to the interrupt address 20. Upon completion of the 
harccare interrupt service, the interrupt signal OINT- is reset. 
A halt error is not detected when the halt is initiated manually 
using the STEP/RUN switch on the computer control panel. 


3.6.2 1/0 Errors 


When an [/0 instruction error is detected, the execution of the 
I/O instruction is allowed to be completed. However, all 1/0 
control functions and data transfers between the processor and 
peripheral controllers are inhibited. By holding the I/O in- 
struction error flag true, the contents of memory and the 


A, B, and X registers cannot be modified by the I/O instruction. 
When the execution of the I/O instruction is completed, the 
program being processed is directed to the interrupt address 022. 


S665 Writing Errors 


When a writing error is detected, the execution of the instruc 
tion is allowed to be completed. To prevent memory modification, 
the writing cycle for memory is changed to a reading cycle. When 
the execution of the instruction is completed, the program being 
processed is directed to the interrupt address 024. 


Even though the writing error is not detected because the memory 
protection function is disabled, the active megamap always 
Changes the writing sequence to a reading sequence if an attempt 
is made to write into a non full-access location. This protec- 
tion applies to all DMA, PMA (if connected to megamap), and 
processor memory cycles. 


5.6.4 Jump Errors 

A jump error can occur during the following types of instructions: 
a. All jump instructions including IJMP, JSR, and BT 
be ALl jump-and-mark instructions including SRE 


A jump error occurs when an attempt is made to jump or skip toa 
read-operand-only location and if this Location is the effective 
address of the jump or skip instruction. 


When a jump error is detected, the execution of the instruction 
is allowed to be completed. For jump-and-mark instructions, the 
memory writing cycle is changed to a reading cycle to prevent 
memory modification. Wnen the execution of the instruction is 
completed, the program being processed is directed to the inter- 
rupt address 026. 


3.6.5 Unassigned Errors 


When an unassigned error is detected, the execution of the 
instruction is allowed to be completed. [f a memory writing 
cycle contains the unassigned error, it is changed to a reading 
cycle. When the execution of the instruction is completed, the 
program veing processed is directed to the interrupt address 050. 
The unassigned logical address is contained in the megamap's 
unassigned address reyister, which can be read by the processor 
using an input-data transfer I/O instruction (figure 3-2c). 


3.6.0 Instruction-Fetch Errors 


When an instruction-fetch error is detected, the execution of 
the current instruction is allowed to be completed but the next 
erroneous instruction is not executed. The program being 
processed is directed to the interrupt address 032. 


3.6.7 I/0 Data-Transfer Errors 


The detection of an 1/0 data-transfer error during a DMA or PMA 
operation Causes the megamap to generate ‘an interrupt that 
directs the processor to the interrupt address 034. 


Wnen an I/O data-transfer error occurs during a DMA operation, the 
megamap holds the DMA termination signal (BIMES-I) true. This 
causes the selected BIC (or a user-designed controller) to terminate 
the data transfer on the trailing edge of the data-ready signal 
(DRYX-I or URYF-I). 


When a data-transfer error occurs during a PMA operation, the 
meyamap holds the PMA termination signal (BTMES-I) true. This 
causes the block-transfer controller (or a user-designed con- 
troller) to terminate the data transfer immediately after receiv- 
ing the termination signal. 


When an I/U data-transfer error occurs, the megamap stores 
eTror-status data that include error-key number, writing or unas- 
Signed error, and UMA or PMA error. This error-status data. 
(figure 3-2a) can be read by the processor by using an input- 
data transfer instruction. 


When an I/U data-transfer error is detected during a megamap 

UMA loading or read-back operation, the memory map generates a 
DMA error flag (PDMTRM+). In response to the SEN 046 instruction, 
the memory map provides a UMA not-busy status. 


An optional mode of operation, for the detection of an I/O data- 
transfer error in a UMA loading or read-back operation, consists 

of using the DMA completion interrupt. When the error is detected, 
the meganap generates the interrupt directing the processor to 

the interrupt address 016. The same’ interrupt is also generated 
to signal the processor when the loading or read-back operation 

is successfully completed. Upon receipt of this interrupt, the 
processor can issue tne SEN 0146 instruction to sense if the 

UMA transfer termination is due to an error. 


SECTION 4 
THEORY OF OPERATION 


4.1 GENERAL 


This section contains system and functional descriptions followed 
by timing waveforms for the various megamap operations. For 

ease of reading, some mnemonics are ‘written with the variable n 
in place of the actual numbers. For example, memory data 
mnuemonics MYDAQQ- through MYDA17- are written MYDAn-(0-17). 
‘nemonic descriptions are provided in section 6, 


4.2 SYSTEM DESCRIPTION 


The system block diagram of figure 4-1 shows the map configuration 
without cache. Figure 4°2 shows the map/cache system config- 
uration. The processor/map memory connection is always made on 
the 3 port. When a cache is in the system, both A and B ports 

are utilized, with data transferred between the memory and 

cache on the A port, and between the cache and processor-PMA on 
the B port. In the cache system, the map supplies physical 
addresses to the A port during memory service te the cache. 


The map provides decoded requests for sixteen 64K memory banks. 
The request for the first 64K is sent to the main memory bus, 
while the other selections are supplied over individual memory 
request cables. This fact, along with drive limitations on the 
memory bus and data-lines, restricts the types of memory modules 
which can be used to expand the system above 64K. 


4.3 FUNCTIONAL CIRCUITS 


The functional circuits of the megamap are shown in figure 
4-3. Page numbers of the megamap logic diagram (p/n 91C0569 
in System Maintenance Manual) are provided in parentheses for 
each circuit block. 


4.3.1. RAM Artay Address Circuits 


A 10-bit RAM address, PRAMAn-(0-9), is provided by the KAM 
address multiplexor to address one of 1024 13-bit locations 
in the array. The control signal PIHMRQ selects the required 
address source: the map address register PMARn+(U-9) or 
megamap input bits MYriBn+(9-15) and key multiplexor bits 
PRAMMXn+ (0-3). 
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Figure 4-1. Megamap System Without Cache 
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Figure 4-2. Megamap System With Cache 
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Figure 4-3. Megamap Functional Block Viagram 
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4.3.1.1 Key Multiplexor 


The key information is selected from the BIC key buffer register 
(loaded on every FRYX, FRYF) or from the processor/PMA key 
multiplexor. The control signal PMIRAB+ defines when the current 
memory transfer is a DMA transfer and selects the BIC key register. 


4.3.1.2 Processor/PMA Key Multiplexor 


This multiplexor selects key information from the memory bus key 
bits (for PMA) or the MAP II processor key register. If MAKO 
is active, the PMA key is selected. 


4.3.2 Physical Address Multiplexor, PMYAn+(9-19) 


This circuit selects the mapped physical address, PRDOn(0-8,11,12) 
if the map is in any active state. If map is inactive, the 
virtual er logical page, PRAMAn-(0-5), is the same as the physical. 
This physical address is sent to the cache via connector Jz for 
hit/miss comparison. 


4.3.3 Memory Address Latch and Drivers 


The low-order hits of the physical nage address, hits 
PMYAn+*(9-15), are passed through a latch. These hits drive 
MYABn*(9-15) when the cache is not present. The lower hits 
MYABn+(0-S) do not pass through the megamap for memory port B use. 


When cache is present, the output of the Latch drives MYAAn*+(9-15). 
Aliso the Lower bits MYABn+(0-8) are passed through a latch and 
driven to MYAAn+(0-8). I£ the cache requires service from main 
memory, it activates CMAL+ to hold the latched physical address 
during its main memory service. 


4.3.4 Bank Selection Latch and Decoding Logic 


The, four bits of the physical address from the RAM, PRDOn-(7,8,11,12), 
are passed through a latch and are decoded by a one-of-16 

decoder. The latch is under control of CMAL from the cache and 
functions to hold request stable during cache service to main 

memory. The decoded results are gated by active memory request 
(PMRQY-) and provide a decoded request signal to one 64K memory 

bank. 


4.3.5 Bank 0 Request Drivers 


Bank 0 is the only bank that can be accessed when the map is 
inactive. It will drive port B if cache is not present, and 
port A if cache is present. 


4.5.6 Memory Request Delay and Control 


The input memory request is inhibited by PIHRQD- if the array is 
being accessed for DMA transfer sf its content. It is also inhibited 
during mode selection by PMRQOI- to ensure adequate mapping 

ata key changes (inactive to active, executive to user, 

etc. e " 


A delay is selected for the request depending on a map inactive 
or active state. If the cache is present, the request for 
memory transfer comes from the cache. 


4.3.7 Memory Protection and Access Control 


The two access control bits, PRDOn-(9,10), of the RAM are latched 
under control of the cache memory address latch control signal 
CMAL-. The buffered bits, PRDBn+(9,10), are then used by the 
memory protection logic to define any access control errors. 


The memory protection enable signal PMPEN* is enabled by 
EXC2 0646. It is disabled whenever an error is detected, by 
EXC2 0746, or by the map inactive state. 


4.3.7.1 Instruction Error Detection, Primary Errors 


Execution of any HALT instruction, or an I[/0 instruction from 
selected key not 0 (user key) is detected at full clock of the 
primary decoding microinstruction when CICIDE+ is true. A 
principle of the pipeline structure of the machine is that the 
next instruction fetch is also started at the beginning of the 
decoding microinstruction; so generally this error is strobed at 
the end of the first 165 to 180 nanoseconds of a memory request, 


Whenever the memory fetch for the effective jump address occurs, 
the micro signal DJUMP+ is true.. At the end of this micro- 
instruction the access control is tested for read-operand only 
Status and, if true, a jump error is strobed. 


Tne instruction error address register, PIADn+(0-15), is updated 
every primary decoding time with the current logical address. 
Because of the pipeline structured microcoding, this is P+l of 
the logical address for the instruction causing the error. 


If any of the above three errors occurs, they inhibit detection 
of a secondary set of errors. 


4.3.7.2 Secondary Error Detection 


The following access control errors are strobed on the trailing 
edge of the processor request. 


Unassigned error. The unassigned address error register has 
the logical address causing the error, and the instruction 
address register has logical P+l of the instruction causing the 
error. 


Write protection errar. The write operation is changed to a 
read, and the instruction address register, PIADn+(0-15), has 
the logical address of the instruction which caused a write at 
a read only/read operand only address. 


“Instruction fetch error. The instruction address register 

has the logical address of the first instruction fetch in a 

read operand only area. This error occurs when program execution 
overflows into a read operand only space, as contrasted to a 

jump error which does the same thing by way of a jump. 


I/O transfer errors. If an 1/0 transfer attempts to write in 

a read only location, or if it attempts to access an unassigned 
area, the error is detected. The active buffer interlace 
controller or PMA. is signaled to terminate by a pulse on BIMES-I 
or BIMES-I, respectively. Since I/O transfers are controlled 

by the operating system, these errors should never occur, and 
are mainly an aid to operating system debugging. 


4.3.7.3 Special Control for Register-to-Register Function 


When a register-to-register operation with multiple destination 
occurs, a dummy read memory cycle to an address related to 
register data will occur. This cycle is given full access status 
by signal PRGXFD+, so that an access mode protection error 

cannot occur. 


4.3.7.4 Memory Protection Interrupt Control 


When an error is detected the protection error interrupt request, 
BINTE+, is set. This activates OINT-, which causes the processor 
to wait for interrupt service at its next primary decoding time. 
This ensures that the processor will-_not execute past the point 
of the memory protection. : 


4.3.7.5 Memory Protection Priority 


The memory protection priority is tne highest in the system. 

The signal BINTE- provides priority into the power fail interrupt, 
which is second in priority. After power fail, priority is 
configured using PRnX-I lines. 


4.3.7.6 Memory Protection Interrupt Address 


The memory protection interrupt address circuits are on page 6 
of the logic diagram. The different types of interrupts are 
encoded to different interrupts according to the description in 
section 3.6. 


4.35.8 Operational Mode Control 


Various EXC commands arm the map logic to change modes on the 
effective address of the next jump instruction. The mode 
changes implemented in this manner are: 


as Inactive to active executive 
b. Active executive to inactive 
GC. Active executive to user mode 


When one of these transitions is armed, signal PMODSW*+ is true, 
which causes PMSWIP+ to go true on the trailing edge of the 
instruction fetch request following the EXC. This ewent causes 
PMRQOL* to be set which inhibits the map request input to cache 
and the map delay line. As soon as the next request occurs the 
inhibit starts to count down for the next two half clock times. 
If DJUMP is true during the first full clock period of the 
request, the mode transition will occur at the full clock, 
causing a key change to the mapping input. On the following half 
clock PMRQOI is clocked out, and a mapping access begins. 


Additional mode switching occurs under the following conditions: 


a. Executive mode state not 0. In this condition, the 
inhibit is active on each processor memory cycle. Since 
a key change could occur at full clock time following 
the start of a memory cycle (read overrides write during 
indirection) the delay of inhibit to the second half 
Clock of the cycle is required. 


b. User to executive mode on interrupt. In this condition, 
the logic must ensure that the interrupt vector is 
mapped in key 0. The executive mode mask PEMSMK+ is 
activated on FRYX of the interrupt sequence to assure 
executive mode state 0 operation at the interrupt 
Service. The same logic sets a flip-flop, PUSERB, 
which clears user mode and sets executive mode at 
the end of the current memory cycle. This flip-flop 
is cleared on the leading edge of the next processor 
memory request. In this situation the key change is 
well ahead of the request, and the inhibit delay 
PMRQOT+ is not used. 


4.3.9 DMA Transfer Control 


Transfer of array data over high speed DMA is set up and 
initialized using programmed I/O functions as explained in 
section 3.4. DMA transfers are mapped in key 0 when the map 
is active. 


4.3.9.1 DMA Priority Control 


Since the map is a fully buffered device, it should have the 
lowest priority required to not interfere with synchronous device 
transfers. The map is designed to be the lowest priority on 

the high-speed DMA priority chain, and does not provide for a 
high-speed priority chain output. 


In order to subordinate the map DMA transfer to a low-speed DMA 
transfe- the line PPRMX- can be jumpered to a system priority 
level PiuX-I. No system priority out is required for this 
function, since high-speed versus low-speed DMA service is 
determined on the option board. 


4.3.9.2 DMA Tranfer Out to the Map Array 


DMA output is active if the EXC function to start DMA (PSTDMA+) 

1$ set. The request PDOMARQ+ is set on [UCF-I, causing a 
synchronized activation of TPOF-I. Upon receiving FRYF trailing 
edge, the data phase flip-flop, PDTPF+, is set. When this function 
is set, the DMA address register is incremented for the next 
transfer by signal PIMAE-. This signal also enables the address 
selection for the [/0 bus. 


At the end of the memory fetch, when MRS2A- returns high, the 

inhibit request function PIHMRQ is set. This ensures that the 
next request will be inhibited at the map and cache until the 

data just accessed and placed on the E-bus is written into the 
map array. 


AS soon as PIHMRQ is sec true it forces its clock low again, 
until the data phase flip-flop PDTPF is cleared on the trailing 
edge of DRYF. At that time, PIHMRQ is cleared and map key 
selection begins for the next cycle. One full clock Later 
PIHRQD- goes true and the next mapping cycle begins. 


On the full clock following setting of PIHMRQ+ the write strobe 
PRMWEN* is set. It is cleared when PIHMRQ* returns false. The 
strobe PRAMW- is gated by the DRYF for proper width. 


4.3.9.3 DMA Transfer In to Memory from the Array 


This operation is different from the output transfer in that data 
from the array is buffered in the DMA transfer control so that 
the array can be used to map the actual transfer. 


When start DMA is set PDMAIN*® and PBUFF- are true. AS soon as 
as memory cycle is completed, PIHMRQ* is set. The next full 
clock causes PBUFF+* to set, which enables transfer request 
PDMARQ* to set on the next IUCF-I clock. 


As soon as PIHMRQ* is set, the array address multiplexor selects 
the array address counter as the address source. One full clock 
later this data is loaded into the input buffer. On the following 
half clock PIHMRQ* is cleared, and the array is released for 
mapping purposes and cache/map request are re-enabled. 


When a data transfer service occurs the data phase function 
PUTPF* sets on the trailing edge of FRYF-I. When PDTPF+ is 
cleared on the trailing edge of DRYF-[, PBUFF+ is clocked off, 
and the sequence is ready to repeat for the next cycle. 


4.3.9.4 Termination of DMA Transfer 


Each time PIHMRQ- is cleared, the array address pointer, 
PMARn+0°9, is incremented for the next transfer. The logical 
memory address register, PDMAn+(0-15), is incremented on the 
trailing edge of FRYF (via PIMAE-) for the next transfer. 


The length counter is decremented on the trailing edge of DRYF 
which is gated by PDTPF+. When a zero count is achieved, PWCZ- 
activates the DMA interrupt request PIURF- on the next IUCX 
iota The interrupt signal clears MDA start and terminates DMA 
transfer. 


When the sense DMA completion is used rather than the DMA 
completion interrupt, it is necessary to use the reset DMA 
command to complete the DMA transfer operation. The decoded 
function PRDMEX=- clears both PIURF- and PSTDMA+, 


4.3.10 I/0 Status and Control section 
4.3.10.1 I/O-Bus Drivers and Receivers 


The I/O-bus drivers transfer either a 16-bit address/data word 
EBnn-1(0-15) or a 4-bit interrupt address EBnn-I(1-4) onto the 
bidirectional I/O bus. 


During an input-data transfer, a high PEBEN+ transfers a l6é-bit 
data word through the drivers onte the [1/0 bus. When an inter- 
rupt address is being generated, a low PESEN+ disables the 
sixteen drivers causing all of their outputs to go-high (all 
zeros). This allows the four interrupt I/N-hus drivers to trans- 
fer the interrupt address onto the [/9 bus. 


The I/O-bus receivers convert I[/O-bus data into PEBn(0-15) for 
use in various circuits of the memory map. 


4.3.10.2 Address Detection and Function Control 


Address signal PADR46+ goes high when address 046 (or alternate 
address 056) is decoded from bits PEBn(0-5) and there are no 

DMA or interrupt requests (IUAX-I high). An external control 
(EXC2) instruction is decoded when PEBIS+ is high and PADR46+ 

is gated with the function ready control FRYX-I (PFRY46+ is high). 
As illustrated in table 4-1, specific EXC2 instructions are 
executed by decoding the function code bits PEBn+(6,7,8). The 
decoded outputs correspond to the various EXC2 instructions 

and are described as follows: 


a. PINAEX- arms mode switching from the executive mode to 
the inactive mode (EXC2Z 046). 
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De PACTEX- arms mode switching from inactive mode to 
executive mode (EXC2 0146). 


Ce PUSREX-* arms mode switching from executive mode to 
user mode (EXC2 0246). 


d. PSDMEX- starts a mems: “map DMA transfer (EXC2 0346). 


e. PRDMEX- resets the memory map's DMA-transfer logic 
(EXC2 0446). 


£. PCLMEX- removes the executive-mode mask (EXC2 0546). 


Ze PEMPEX- enables the memory protection function and 
instruction address updating (EXC2 0646). 


h. PDMPEX- disables the memory protection function and 
instruction address updating (EXC2 0746). 


Function code bits PE3n+*(6,7,8) are also decoded for sense (SEN) 
instructions (PEBI12+ high). Table 4°% lists the function codes 
for the SEN instructions. If the condition sensed by the 
instruction is true, a sense response (SERX-I low) is sent to 
the processor. 


4.3.10.3 Programmed [/0 Transfer 


Execution of input- and output-data transfer instructions 
consists of a device-address phase and a data phase. A high 
PEB13+ indicates an input-data transfer and high PEB14+ indicates 
an output-data transfer. When gated with a hish PFRY46+, these 
signals start the device-address phase by setting .the input- or 
autput-transfer flip-flop (PDTIX+ or PDTOX* high). The data 
phase is initiated when a low data-ready signal DRYX- resets 

the input- or output-transfer flip-flop. Control signals for 

the four formats of output-data transfers are decoded from 
PEB14+* and PEB1S+ (table 4-3). The control signals are: 


ae PCSTB-, encoded command strobe to cache 
bd. PWRKC-, write key control 
Ce PWIOC-, write I[/U control 


d. PXFRW-, write number of words to be transferred via 
DMA 


Table 4-1. EXCZ Decoder Truth Table 


INPUTS OUTPUTS 


+ + +> ~ oe ~ oe ~ > > oe 
s os 929 wo 8& 8 2 € $$ £2 & 
2 28 23 => § &© & & 3 §& §& 
hd pled od md < a) iP) — 4 =] nd = 
fee —"y fas =") 7) fn i") Gua Cw Gus i) 
L L L L 

L L H L 

L H L L 

L H H L 

H L L L 

H L H L 

H H L L 

H H Hi L 


Notes: 
i. L = low, H = high 
Ze For clarity, only the low (or active) states of 
the outputs are included in the table. 


Table 4-2. Function Codes for SEN Instructions 


PEBO8+  PEBO7+ = PEBO6+ Instruction 
ae [ L SEN 046 (SENO+ high) 
é L H SEN 0147 (SEN1+ high) 


Table 4*3, Output-Transfer Format Truth Table 


| 7 Outputs 


PCSTB- PWRKC- PWIOC- PXF RW- 


PEB14+ 


L L L K H H 
: . 


H H i 
L L H 
H H 


Note: L 2 low, H = high 


4.3.10.4 Key and 64K-Mode Registers 


On the positive-going transition of the write-key control PWRKC+, 
PEBn+(0-3) and PEBO4+ are clocked into the key (internal status) 
and 64K-mode registers, respectively. The 4-bit output of the key 
register PPRKYn+(0-3) is sent to the key multiplexor and to the 
[/O-bus data multiplexor as part of the status-signal input. 

The output dit of the 64K-mode register P64KEN* is also sent 

to the [/O-bus data multiplexor as part of the status-signal 
input. A high P64KEN+ enables the 64K mode of operation. When 
POo4KEN* is low, the 32K mode is used. 


4.3.10.5 Executive-State Register 


This register, PEMSnE+*(0-3), stores ane of the four states of 

the executive mode. On positive-going transitions of the write- 
key control PWRKC+, PEBn+(5-8) are clocked into the executive- 
state buffer. This buffer is cleared with a low system reset 
PSYRTA-. Buffer-output bits PEMSnE+(1-3) are applied to the I/0- 
bus data multiplexor as well as the executive-state output gates 

in the operational mode control. When the executive-state masking 
flip-flop is reset, a high PEMSMK- transfers the buffer-output bits 
througn the output gates to the key multiplexor. Resetting of the 
flip-flop occurs during either the imactive mode of operation 
(PACTV*+ low) or the decoding of an external control (EXC2 9546) [/9 
instruction. 


When an interrupt occurs, the executive-state masking flip-flop 
is set (PEMSMK- low) causing all bits of PEXMSn+(1-3) to go low. 
This results in executive-mode state 0 operation (executive map). 


4.3.10.6 Input-Data Selection Register 


On the positive-going transition of the I/O-write control 
PWIOC+, 1/0 data bits PEBn+(10,11) are clocked into the input- 
data selection register. The register contents PSIn*(0,1) are 
used to select one of three data inputs for the I/O-bus data 
multiplexor. Bit configurations for data-input selection are 
listed in the following table (L is low, H is high): 


PSTi+ PSIO+ Selected Input Data 
L L Status signals 

L H Instruction address 
H L Unassigned address 


4.3.10.7 1/0 Bus Data Multiplexor 


This multiplexor selects I/O-bus data from one of the following 
sources: 


ae RAM array input register: PDIBn+(0-12) 
dD. Instruction address register: PIADn+(0-15) 
Ge Unassigned address register: PUADn+(0-15) 


d. Status signals: PPRKYn+(0-3), P64KEN+, PEMSnE+(0-3), 
PDMAOE+, PDMAER+*, PIQUER+, PIOEKn+(0-3) 


C. DMA memory address register: PDMAn+(0-15) 


The ]/O-bus data multiplexor consists of two multiplexors. 


Under control of selector signals PSIn+*(0,1), the” first multiplexor 


selects data from either the instruction-address register, 
umasSigned address register, or internal-status register. 

Linder control of selector signals PIMAE- and PDOTIX+, the second 
multiplexor selects data from either the DMA data input buffer, 
first multiplexor, or DMA memory-address register. Output data 
PEBDn+(0-15) is applied to the 1/0 bus drivers. 


4.4 MEGAMAP TIMING 


This section provides timing waveforms for the various memory- 
Map operations. The operations with their figure numbers are 


listed b 
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elow: 

4-4, Programmed 1/0 Data Transfer 

4°5, Megamap Loading via High-Speed DMA 

4-6, Megamap Read-Back via High-Speed DMA 

4-7, Megamap Loading/Read-Back Termination 

4-3, Memory Mapping 

4-9, I/O and Halt Error Detection 

4-10, Jump-Error Detection 

4-ll, Unassigned and Writing Error Detection 
4-12, Instruction-Fetch Error letection | 
4-13, I/O Data-Transfer Error Detection 

4-14, Memory Protection Interrupt 

4-15, Executive-Mode to Inactive-Mode Switching 
4-16, Inactive-Mode to Executive-Mode Switching 
4-17, Executive-Mode to User-Mode Switching 


4-18, User-Mode to Executive-Mode Switching 
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Figure 4-9, 1/0 and Halt Error Detection 
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Figure 4-10. Jump-Error Detection 
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Figure 4-11. Unassigned and Writing Error Detection 
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Figure 4-12. Instruction-Fetch Error Detection 
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Figure 4-13. 1/0 Data-Transfer Error Detection 
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Figure 4-14. Memory Protection Interrupt 
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Figure 4°15. Executive-Mode to Inactive-Mode Switching 
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Figure 4-16. Inactive-Mode to Executive-Mode Switching 


4-25 


SE ESR PEIN CSAS REE A ETRY ERI TS a a re al 
PUSREX- | 


pPmMOoswe a eae, ORE ee eee Pee eRe eee 


PMSWIP> c 7 oe te a gh ee 
el mana fora poor 


mom} 123 nsec b—— 


MRQY- ee ee | at meme ei = 
VTI1-2074 
Figure 4-17. Executive-Mode to User-Mode Switching 


PARRA ATLA BID 


Ye ee a ac i 
PERY X» ae | 

1 ee ee ee 
PIUAXe ee tare te ee, ee 
SS Se . ° 
=i aaa a aera (eee 
PINEXS 
tux) | _ ae 


VTI1-2075 


Figure 4-18. User-Mode to Executive-Mode Switching 
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SECTION § 
MAINTENANCE 


Maintenance personnel should be familiar with the contents of 
this manual before attempting megamap troubleshooting. A 

test program is available to verify correct operation and 

to isolate malfunctions to a particular section of the megamap. 
Further diagnosis can then be made by referring to this manual. 


S$eL TEST EQUIPMENT 


The following test equipment and tools are recommended for 
me gamap maintenance: 


a. Oscilloscope, Tektronix type 547 with dual-trace 
plug-in unit or equivalent. 


b. Multimeter, Triplett type 630 or equivalent. 


Ge. Soldering iron, 15-watt pencil type. 


502 CIRCUIT BOARD REPAIR 


The megamap board is a two-layer PC board. The ICs con- 
tained on the board consist of LSI memories; MSI multiplexors, 
decoders, and registers; and SSI gates and flip-flops. 


Tf it has been determined that circuit board repair is required, 
it is recommended that the Sperry Univac customer service 
department be contacted so that a new circuit board can be in- 
Stalled in the user's system and the faulty one returned to the 
factory for repairs. However, if the user decides to perform his 
own repairs, extreme caution should be used so that the circuit 
board 1s not permanently damaged. Approved repair procedures 
Should be followed such as the ones described in document IPC- 

R- 700A prepared by the Institute of Printed Circuits. 


53.3 CIRCUIT-COMPONENT IDENTIFICATION 


For IC components, the megamap board has location coordinates 
that are used in the logic diagrams as reference designations. 
For example, a flip-flop designated C8 in the megamap logic 
diagram is in the IC packaged at location row C column 8 on the 
Megamap board. For discrete components, the reference 
designations used in the logic diagrams appear on the circuit 
board adjacent to each component. 


Parts lists in the system documentation package provide a cross 
reference between Sperry Univac and the manufacturers part 
numbers. 
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SECTION 6 
MNEMONICS 


This section presents an alphabetized list of megamap signal 
mnemonics with definitions. 


Plus or minus signs are included at the end of each mnemonic. 

The plus sign indicates the signal is at a high logical level when 
its function is being performed. The minus sign indicates the 
signal is at a low logical level when its function is being per- 
formed. A signal that is the logical inversion of another uses 
the same mnemonic with an opposite sign; these signals are 
complements of each other. 


I/O bus signal mnemonics end with-I. 


Mnemonic Description 

AREAD- Read/write signal from the PMA option. A 
low level indicates a PMA reading operation. 

BIMES-I Stops a DMA transfer due to an error during 
a memory-mapping operation. 

BINIQ= Indicates an I/O instruction error has 
occurred. 

BINTEe Memory-protection interrupt priority. 

BTMES-<- 1 Stops a PMA transfer due to an error during 


a memory-mapping operation. 


CACHE- Configuration signal from the cache board 
to define the presence of cache. 


CACIDE+ Used by the processor to transfer instruc- 
tion-decoder contents onto the control- 
7 score address bus. 
CIDHLT+ Indicates that the processor has decoded 
a halt instruction. 


CIDIO+ Indicates that the processor has decoded an 
I/O instruction. 


CIDJMK + Indicates that the processor has decoded a 
jump-and-mark instruction... 


vinemonic 
CMAL+ 
CMRQ- 
JUMP + 


WRYF-T 
WRYX-I 
EBnn-1(0-15) 
FRYF-1 
FRYX-I 
TDNC- 
TOkn-I (1-4) 
IUAF-I 


TUaAX-1 


IUCF-1 
LUCX=-I 
[URX-I 
LWLMC - 
IWRMC- 
MAKO+ 


MFC - 
MHC - 
MIMCn+(0, 1) 


MIRAB+ 


Description 

Cache memory-address latch control. 
Cache memory request 

Indicates that the program has been directed to 
the effective jump address of a jump instruc- 
tion. 

Data ready for high-speed DMA operation. 

Data ready for normal DMA operation. 

I/O-bus data. 

Function ready for high-speed DMA operation. 
Function ready for normal DMA operation. 

I/O done signal from option board. 

I/O key bits from BIC. 


Interrupt acknowledgment for high-speed 
UMA operation. 


Interrupt acknowledgment for normal DMA 
operation. 


Interrupt clock for high-speed DMA operations. 
Interrupt clock for normal DMA operation. 
I/Q-ous interrupt request. 

I/OQewrite left byte. 

[/O-write right byte. 


From processor, indicating the PMA memory 
request has been acknowledged. 


Processor full clock. 
Processor half clock. 


Contains bits 0 and 1 of the IM field to 
specify a reading or writing operation. 


T/o memory request. 


Mnemonic Description 


MRMYB - Megamap memory request of port B. 
MRQYx=- (A,B) Mainframe memory request, port A,B. 
MRQYnnn- Fifteen 64K-bank selection requests where 


nnn is 065, 128, 193, 256, 321, 386, 446, 
$12, 577, 642, 708, 773, 838, 904, or 968. 


MRS 2A- Memory sequencing flip-flop in processor. 

MWLYx+(A,B) Mainframe-memory write, left byte, ports A 
and B. 

MWRYx*(A,B) Mainframe-memory write, right byte, ports A 
and B. 

MYAAn* (0-15) Mainframe memory address bits, port A 

MYABn+(0-15) Mainframe memory address bits, port b. 

MY KBn+( 16-19) PMA key bits, port 8b. 

MYMBn+ (9-15) Megamap memory address bits, port B. 

OINT=- Memory protection internal interrupt. 

Po4KEN+ Enables the 64K mode of operation. 

PACTEX=- Results from the decoding of instruction 
EXCZ 0146. | 

PACTV+ Indicates that the megamap is active. 

PADR46+ Indicates that device address 46 is decoded. 

PADSEL+ Device address selector. 

PANYER*+ Indicates that the megamap “as detected 
an error. 

PBINTE+ Interrupt priority output. 

PBEMES+ — Enabling signal to stop a DMA transfer due 
to an error. 

PBICKn+(0-3) BIC key bits. 

PBINIO+ Megamap I/O-instruction error flag. 


vinenonic 


PBINRS+ 
PBINTAS 
- PRUFE- 


PBUFF+ 
PCACID+ 
PCLMEX- 
PUCSTB- 


PCCOMn+(0,1) 


PCHINH* 


PDIBn+(0-12) 


PDJMPB+ 


PUMAn+(0-15) 


PIMAER*+ 
PUMAIN*+ 


PDMAOE*+ 


POMAOT+ 


PDMARQ*+ 
PUMCMP + 


PUMERE+ 
PDMIAE*+ 


Description 


Megamap interrupt response flag. 
Enables the interrupt address. 


Enables buffer data PDIBN+(0-12) to be 
transferred onto the I/O bus. 


Buffer-full flag. 

Primary instruction decode signal. 
Removes the executive-mode mask. 
Encoded command strobe to cache. 
Encoded cache command. 


Inhibits the start of cache service on 
memory request. 


Output of DMA array buffer. 

Buffered effective jump address signal. 
Qutputs of DMA memory-address counter. 
DMA error flag. 


Indicates that a read-back operation is in 
progress. 


Enabling signal for megamap loading 
operation. 


Indicates that a megamap loading operation 
is in progress. 


Megamap loading or read-back DMA request. 


Indicates that a megamap loading or 
Tead-back operation has been completed. 


Enabling signal for an error stop. 
Enables an interrupt address at the completion 


of a megamap loading or read-back opera- 
tion. 


Mnemonic 


PDMIEN+ 
PDMIUR- 
PULMODP + 
PDMPEX=' 
PDMRCn- (1-3) 


PIMRQP+ 


PDMT RM+ 
PDTIX+ — 

PDT OX+ 
PDTPF+ 
PDTPFE+ 
POTXn+ (0-15) 


PLWIOC+ 
PEBn+ (0-15) 
PEBDn+(0-15) 
PEBEN+ 
PEMPEX- 


Description 


Enables an interrupt at the completion of 
a megamap loading or read-back operation. 


Interrupt request at the completion of a 
megamap loading or read-back operation. 


Indicates the data-phase of a megamap 
loading operation. 


Disables the memory protection function of 
the megamap. 


Internal (ripple) clock for the DMA memory 
address counter, 


Indicates that a request for a megamap 
loading or read»back operation has received 
I/O priority. 


Terminates a megamap loading or read-back 
operation due to an error. 


Indicates the data phase of an input data 
transfer. 


Indicates the data phase of an output data 
transfer. 


Indicates the data phase of a megamap 
leading or read-back operation. 


Enabling signal for the data phase of the 
megamap loading or read-back operation. 


Output of the first multiplexor of the I/0- 
bus data multiplexor. 

Delayed write I/0 control. : 
Received 1/0 bus data. 

Output of the 1/0 bus data multiplexor. 
Enabling signal for 1/0 bus drivers. 


Results from the decoding of instruction 
EXC2 0646. 


Mnemonic 


PEMSnE+ (1-3) 


PEMSMK - 
PERRR- 
PEXCM+ 
PEXDEN- 
PEXMPB+ 


PEXMSn*(1-3) 
PEXMS13+ 


PFRY46+ 
PFRYAR+ 


- PEULAC+ 
PFUNDE- 
PHLTER- 
PIADn+(0-15) 
P LFECH+ 
PLFERE+ 
PIFHER+ 
PLFJMK- 
PIHMQD+ 
P IHMRQ*+ 
PIMAE - 


PINAn+( 1-5) 


Description 


Enabling signals for the executive-mode 
states. 


Executive-mode mask. 

Reset for an error condition. 

Executive mode. . 
Enables the decoding of an EXC2‘instruction. 


Buffered signal resulting from the decoding 
of the EXC2 0646 instruction. 


Executive-mode state bits. 


Indicates that the executive-mode states 
1 through 3 are active. 


Decoded address 46 for function ready. 


Indicates that a function ready condition 


has occurred when I[VAX-I is true. 
Full-access mode. 

Enabling signal for output function decoding. 
Halteinstruction error flag. 

Output of instruction address register. 
Instruction fetch, 

Instruction-fetch error enabler. 
Instruction fetch error. 

Jump-and-mark instruction fetch. 

Delays the release of PIHMRQ*+. 

Inhibits memory requests. 


Memory address enabler for loading and 
read-back operation, 


Interrupt-address data, 


Mnemonic Description 


P TNADM+ Interrupt address strobe. 

PINAE* Inactive-mode enabler. 

P INAEX- Results from the decoding of instruction 
EXC2 046. | 

PINEXC- Indicates the megamap has entered the 
executive mode by an interrupt. 

PINRF+ Interrupt response flag indicating the loading/ 
tead-back operation is complete. 

PINRXE*, Interrupt enabler. 

PIOEKn+ (0-3) I/O-error key bits. 

PIOER+ I/O data-transfer error. 

PIOERE+ I/O-instruction error set enabler. 

PIQUER+ I/O unassigned error. 

PIOWR-. I/O memory write request. 

PIURF + Interrupt request for the completion of 
loading/read-back operation. 

PIWLRM+ I/O writing operation. 

PJMPER=- | Jump error. 

PKBLEN = Enabling signal for key bit 1. 

PKBEME+ Clock for PBEMES*+. 

PKBICK+ Clock for BIC key bits. 

PKBUFF- Clock for PBUFF. 

PKDTIX- Clock for PDTIX+. 

PKDT OX - Clock for PDTOX*+. 

PKDTPF- Clock for PDTPF+. 

PKEYBn- (0,1) Key bits. 

PKIHMR- Clock for PIHMRQ+. 


sinemonic | 
PKLPMA+ 
PKMMXn+t (0-3) 
PKWC- 
PKWIOC- 
PKYMXE- 
PKYMXn+ (0-3) 
PKYNZ+ 
PLDBF- 


PLOIA*+ 


PLPMAK*+ 
PMAKIR+* 
PMAKYn- (0-3) 
PMARn+(U -9) 
PMARCn- (1,2) 
PMFC 

PMF CMP + 


PMrC 
PMIRAB+ 
PMIRBF*+ 
PMODSW+ 
PMPEN*+ 


PMRMY - 


Description 

Clock for PLPMAK+. 

Output of key multiplexor. 

Clock for word-transfer counter. 
Clock for PDIOC+, 

Enabling signal in key multiplexor. 
Processor or PMA key bits. 

Key is not equal to zero. 


Loading signal for the buffer in I/QO-bus 
data multiplexor. 


Loading signal for the instruction address 
register. 


Loads PMA key bits. 

PMA or I/O memory cycle. 

PMA key bits. 

Output of map-address counter. 

Internal eleck for mapeaddress register. 
Buffered full clock 


Clock for error testing of halt, jump, and 
I/O instructions, 


Buffered half clock 

Current memory cycle is DMA. 
Buffered MIRAB+. 

Megamap mode switching. 


Enabling signal for the memory protection 
function. 


Buffered memory request for port 3. 


Mnemonic 
PMRQOI - 


PMRQPA+ 


PMRQY - 
PMRS 2A+ 
PMSWIP+ 


PMYAn+ (0-8) 
PMYAn+* (919) 


POINTE+ 


PPMAWR- 
PPRnF+(i-4) 
PPRKYn+ (0-3) 


PPRMF+ 
PPRMR+ 
PPRMX+ 

"PP RMXB+ 
PP RNX- 
PPROWR- 
PRnX-1(1-9) 


PRAMAn= (0-9) 


Description 
Memory request inhibit for mode switch. 


Clock for testing unassigned address, 
instruction fetch, and writing and 1/0 
data-transfer errors. 

Megamap delayed request (internal signal). 
Processor memory control store MRS2A. 
Indicates the megamap is in the process 

of switching from one operating mode to 
another. 

Physical-address latch output for port A. 


Physical page address to cache for hit/miss 
couparison. 


Enabling signal for memory-protection 
internal interrupt. 


PMA writing request. 


High-speed DMA priority lines. 


“Qutput bits from the megamap's key 


register. 

Priority input’ signal for high-speed DMA. 
Indicates processor is requesting memory. 
System interrupt priority input. 
Buffered PPRMX+,. 

System interrupt priority output. 
Processor writing request. 


I/O-bus priority lines. PRIX-I is the 
highest priority and PR9X-I is the lowest. 


Output bits from the RAM address multiplexor. 


Mnemonic | Description 


PRAMW= When low, loads data into the RAM array. 

PRDMEX- Resets the aevanapls DMA-transfer logic. 

PRDOn- (0-12)  Qutput data from RAM array. 

PRIVLG+ Enabling signal for privileged instructions, 

PRMAKn*+ (0 -3) Input for key multiplexor from either the 
PMA option or the megamap's key register. 

PRMWEN+ Enabling signal for PRAMW-. 

PROBn+(9, 10) Buffer register output from RAM array. 

PROPRD+ Indicates that only operand fetches are 
permitted. - 

PRWRn- (11,12) Read/write control signals for bits 11 and 
12 of the RAM array. 

PSDMEX- Starts a megamap DMA transfer. 

PSEDMA+ Senses if the megamap is performing a DMA 
operation. 

PSENn+(0,1) Decoding bits for a SEN instruction. 

PSENEN*+ Enabling Signal for SEN instruction. 

PSIn+(0,1) Selector signals for the I/U-bus data 
multiplexor. 

PUADn+ (0-15) Qutput bits from unassigned address 
register. 

PUASER* Indicates an unassigned address error. 

PUNASG + Indicates an unassigned page. 

PUSAGW+ Write strobe for usage bit. 

PUSERM+ User mode. 

PUSRE+ Enabling signal for user mode. 

PUSREX- Switches megamap from executive mode to 


user mode. 


Mnemonic 


PWCRCn- (1,2) 
PWCZ- 
PWIMA=- 
PWIOC- 


PWRER- 
PWRFUA- 
PWRKC- 


PWRT- 
PXFRW- 
SERX-I 
SYRT=I 
TPIF<I 
TPOF-I 
YDNMA* 


YDNMB + 


Description 


Internal (ripple) clock for 
word-transfer counter, 


Output of word-transfer counter. Count 
equals Zero. 


Loads the initial memory address into the 
DMA memory-address counter. 


Loads the initial map address into the map- 
address counter. 


Indicates a writing error. 


Writing into a full-access page. 


Write-key control signal. Loads data into 


key register, 64K-memory register, and 
executive-state register. 


Writing request. 

Loads data into the word-transfer counter. 
T/O-bus sense response. - 

I/O bus system reset. 

High-speed trap-in request of I/0 bus. 
High-speed trap-out request of I/O bus. 


Memory acknowledgment from port A of main- 
frame memory. 


Memory acknowlegment from port B of main- 
frame memory. 


